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GB/T 26311—2024

Replace GB/T 26311-2010


Foreword

SAC/TC 243 is in charge of this English translation. In case of any doubt about the contents of English translation，the Chinese original shall be considered authoritative. 

This document is drafted in accordance with the rules given in the GB/T 1.1-2020 Directives for standardization—Part 1: Rules for the structure and drafting of standardizing documents.
This document replaces the GB/T 26311-2010 Rod and bar of recycling copper and copper alloy ,Compared with GB/T 26311-2010.in addition to structural adjustments and editorial changes, the principal technical changes as follows：
a) Revise the scope of this document (see Clause1, Clause1 of the 2010 edition).
b) Delete the definition of ‘recycled copper and copper alloy products’(see 3.1 of the 2010 edition).
c) Add terms and definitions for ‘recycled material’, ‘post-industry recycled material’, ‘post-consumer recycled material’, ‘recycling material for copper’, ‘recycling material for copper alloy’, ‘recycling material for copper cathode’, ‘regenerated zinc ingots’, ‘regenerated lead ingots’, etc.(see Clause 3).

d) Delete the‘R’letter in front of the designation (see Table 1 of the 2010 edition).
e) Revise the state representation method from‘M, R, Y2, Y, Z’to‘O60, M30, H02, H04, M07’separately. Revised the specification range from ‘7-80’ to ‘1.5-80.0’ (see Table 1 of the 2010 edition).

The state representation method ‘M, R, Y2, Y, Z’ is modified to ‘O60, M30, H02, H04, M07’;The specification range ‘7-80’ is modified to‘1.5-80.0’ (see Table 1 of the 2010 edition).

f) Add ‘high copper’, ‘ordinary brass’and ‘bronze’ into the product classification . Add 22 designations along with their corresponding state and specifications including‘TU1’,‘TZr0.2’,‘H70’,‘H68’,‘H65’, ‘H62’, ‘H59’, ‘HPb62-3’, ‘HPb61-3’, ‘HPb58-2.8’,etc. Add‘H50’and‘HR02’state.Added specifications for wires (see Table 1).
g) Revise the order of tag representation (see 4.2, 4.1.2 of the 2010 edition)
h) Add markings for the ratio of recycled material (see 4.2). 
i) Add requirements and accounting methods of recycle ratio (see Clause 5 and Annex A). 
j) Revise the chemical composition requirements from ‘total sum of other impurities’ to ‘Cu+Sum of Named Elements‘(see Table 4, Table 3 of the 2010 edition).

k) Revise dimensions and dimension tolerances (see 6.2, 4.3 of the 2010 edition). 
l) Revise the mechanical properties of rod and wire(see Table 5, Table 7 of the 2010 edition). 

m) Add Vickers hardness requirements and test methods (see Table 5 and 7.3.2).

n) Revise the fracture inspection requirements for internal quality interruption ports (see 6.6.1, 4.7 of the 2010 edition).

o) Add ultrasonic testing requirements and testing methods for internal quality (see 6.6.2 and 7.6.2).

p) Revise the analytical method for chemical composition (see 7.1, 5.1 of the 2010 edition).

q) Revise the method of tensile test for rod and wire and sample types (see 7.3.1, 5.3 of the 2010 edition).

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. The issuing body of this document shall not be held responsible for identifying any or all such patent rights. 

This document was proposed by China Nonferrous Metals Industry Association.
This document was prepared by SAC/TC 243 (National Technical Committee of Standardization for Nonferrous Metals). 

This document was issued in 2010 as first edition; this is the first revised edition.

Rod, bar and wire of recycling copper and copper alloy

1 Scope

This document specifies the classification and marking
, requirements and accounting methods of recycle ratio, technical requirements, test methods, inspection rules, marking, packaging, transportation, storage, accompanying documents, and content of order list of the rod, bar and wire of recycling copper and copper alloy. 
This document is applicable to the manufacturing and inspection of rod, bar and wire of recycling copper and copper alloy with circular, square, rectangular, or regular hexagon cross-sections (hereinafter referred as rod bar and wire). 
2 Normative reference

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
GB/T 2828.1 Sampling procedures for inspection by attributes-Part 1: Sampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection

GB/T 3310-2023 Ultrasonic testing method of copper and copper alloy bars

GB/T 4340.1 Metallic materials-Vickers hardness test Part1: Test method

GB/T 4423 Copper and copper alloy cold-drawn rod and bar

GB/T 5121（all parts）Methods for chemical analysis of copper and copper alloys

GB/T 5231 Designation and chemical composition of wrought copper and copper alloys

GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values

GB/T 8888 Wrough heavy non-ferrous metal products-packing, marking, transportation, storing and cetificate of quality

GB/T 10119 Copper-zinc alloys-Determination of dezincification corrosion resistance

GB/T 10567.2 Wrought copper and copper alloys-Detection of residual stress-Ammonia test

GB/T 13587 Scraps of copper and copper alloy

GB/T 21181 Secondarily lead and lead alloy ingots

GB/T 21651-2018 Regenerated zinc and zinc alloy ingots

GB/T 21652 Copper and copper alloy wire

GB/T 26303.2  Measuring methods for dimensions and shapes of wrought copper and copper alloy - Part 2: Rod，wire and profile
GB/T 34505 Copper and copper alloy materials—Tensile testing at room temperature

GB/T 38470-2023 Recycling material for copper alloy

GB/T 38471-2023 Recycling material for copper

YS/T 336 Method of fracture test for tube and rod of copper and copper alloys, nickel and nickel alloys

YS/T 482 Methods for analysis of copper and copper alloys-The spark discharge atomic emission spectrometry

YS/T 483 Methods for analysis of copper and copper alloys-X-Ray fluorescence spectrometric (wavelength dispersive)

YS/T 649 Extruded rod and bar of copper and copper alloys

YS/T 668 The sampling method of physical and chemical testing for copper and copper alloy

YS/T 759 Copper and copper alloy casting rod
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 

recycled material; R
the material that has been reprocessed from recovered material by means of a manufacturing process and used to made final products or components

Note：Recycled material may be divided into post-industry recycled material and post-consumer recycled material, including recycling material for copper, recycling material for copper alloy, recycling material for copper cathode, regenerated zinc ingots, or other materials proved to be recycling use
[Source：GB/T 24021-2024，7.8.1.1,There are modifications.] 

3.2 

post-industry recycled material; PIR 

material diverted from the waste during the manufacturing, the reused materials such as reworked, reground or scrap generated in the same process and capable of being reclaimed are not included.

(the material that is diverted out of the waste stream during the production process, but do not include materials that are reused in the same process such as reprocessing, regrinding, or residual materials generated and be reclaimed in the same production process .)

(material diverted from the waste stream during the manufacturing process. Excluded is the reutilization of materials such as rework, regrind or scrap generated in a process and capable of being reclaimed within the same process that generated it.)

Note：Post-industry recycled material includes surplus materials produced by downstream factories or leftover materials processed by our factory and have been restored
[Source：GB/T 24021-2024，7.8.1.1,There are modifications.]
3.3 

post-consumer recycled material; PCR
material generated by household, commercial, industrial, or other institutional facilities in their roles as end consumers of the product, can no longer be used for its intended purpose.
Note: post-consumer recycled material includes materials obtained through recycling, dismantling, and other processing after being used by end consumers, or materials recycled by sellers that have been used by end consumers
[Source：GB/T 24021-2024，7.8.1.1,There are modifications.]
3.4 

recycling material for copper
recycling material, which meet the requirements of direct production and utilization after sorting and pretreatment of recovering copper material.
[Source：GB/T 38471-2023，3.2]

3.5 
recycling material for copper alloy
copper alloy recycling material which meet the requirements of direct production and utilization after sorting and pretreatment of recovering copper alloy material.

[Source：GB/T 38470-2023，3.2]

3.6 

recycling material for copper cathode

cathode copper produced entirely from recycled copper through smelting and processing

3.7 

regenerated zinc ingots

zinc ingots produced by melting and casting the cathode zinc sheets through processes independent of primary zinc ore smelting, such as fluorine and chlorine removal, enrichment, leaching, purification, and electrodeposition, which fully utilizing various zinc secondary materials

 [Source：GB/T 21651-2018，3.2]
3.8 

regenerated lead ingots

lead ingots produced entirely from recycled lead through pyrometallurgical processing

3.9 

recycle ratio

the mass proportion of recycled materials used in the product

4  Classification and Marking
4.1 Category, designation, temper, specification 
The category, designation, code, temper and specification of the rod and wire shall comply with the requirements given in Table 1. the aspect ratio of the rectangular rod or wire section shall comply with the requirements given in Table 2. If the purchaser has special requirements, it can be negotiated between the purchaser and the supplier.

Table1 Category, designation, code, temper and specification 
	Category
	Designation
	Code
	Temper
	Specification

	
	
	
	
	Diameter (square, 

regular hexagon 

Opposite side

distance or

rectangular long side distance)

mm
	Length
mm

	Copper
	Oxygen-free copper
	TU1
TU2
	T10150

T0180
	Soft annealed（O60）

Hard（H04）
	3.0～80.0a
	500～6000

	
	Pure copper
	T2

T3
	T11050

T11090
	Soft annealed（O60）

Half hard（H02）

Hard（H04）
	3.0～80.0a
	

	
	Phosphorus deoxidized copper
	TP2
	C12200
	Soft annealed（O60）

Hard（H04）
	3.0～80.0
	

	
	Zirconium copper
	TZr0.2
	T15200
	Hard（H04）
	4.0～40.0
	

	High copper
	Chromium copper
	TCr0.5

TCr1-0.15
	T18140

C18150
	Soft annealed（O60）

Hard（H04）
	4.0～40.0
	

	Brass
	Common brass
	H70
	T26100
	Half hard（H02）
	3.0～40.0
	

	
	
	H68
	T26300
	Soft annealed（O60）

Half hard（H02）
	3.0～80.0b
	

	
	
	H65

H62
	T27000

T27600
	Soft annealed（O60）

Half hard （H02）
	3.0～80.0b
	

	
	
	H59
	T28200
	Half hard（H02）
	3.0～50.0b
	

	
	Lead brass
	HPb62-3
HPb61-3
HPb59-2.8
	C36000

T37300

T38208
	Half hard（H02）

Hot extrusion and draw（H50）
	3.0～50.0b
	

	
	
	HPb62-2-0.1
	T36210
	Continuous cast（M07）
	8.0～60.0
	

	
	
	HPb60-2
	C37700
	Continuous cast（M07）

Hot extruded（M30）
	8.0～80.0
	

	
	
	HPb59-1
	T38100
	Half hard（H02）

Continuous cast（M07）
Hot extrusion（M30）

Hot extrusion and draw（H50）
	3.0～80.0b
	

	
	
	HPb59-2
	T38200
	Hot extrusion（M30）
	20.0～80.0
	

	
	
	HPb59-3

HPb58-3
	T38300

T38310
	half hard（H02）

Hot extrusion and draw（H50）

half hard and stress relieved（HR02）
	1.5～60.0c
	

	
	
	
	
	Hard（H04）
	1.5～7.0 c
	

	
	
	HPb58-1.8
	-
	half hard（H02）

Continuous Casting（M07）
Hot extrusion（M30）

Hot extrusion and draw（H50）
	3.0～80.0b
	

	
	
	HPb57-2.8
	-
	half hard（H02）
Continuous Cast（M07）
	3.0～80.0b
	

	
	
	HPb56-4
	-
	Continuous Cast（M07）
	8.0～60.0
	

	Bronze
	Tin bronze
	QSn6.5-0.1

QSn6.5-0.4
QSn7-0.2
	T51510

T51520

T51530
	Hard（H04）
	4.0～40.0d
	

	Note: HPb61-3 corresponds to C3602 in JIS H 3250, and HPb59-2.8 corresponds to C3604 in JIS H 3250.

	a Diameter not more than 8mm can be supplied in roll.
b Diameter not more than 6mm can be supplied in roll.
c Diameter not more than 7mm can be supplied in roll.

d Diameter not more than 8.5mm can be supplied in roll.


Table2 Width to height ratio of rectangular rod and wire’s section

	Short side distance
mm
	The ratio of long to short opposite side distance
max

	≤10.0
	2.0

	＞10.0～20.0
	3.0

	＞20.0
	3.5


4.2 Marking example
The product markings is represented in the order of product name, document number, designation, temper, precision grade, specification and recycle ratio. The schematic diagram of the cross-sectional shape of the rod and wire is shown in Figure 1. The marking examples are as follows.
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   a) Circle            b) Square                 c) Rectangle                 d) Regular hexagon
Index symbol explanation:

Φ- diameter of circular rod or wire;

a - The side distance of a square rod or the long side distance of a rectangular rod;
b - Short side distance of a rectangular rod;

s - The side distance of the regular hexagonal rod.

Figure 1 Schematic diagram of cross-sectional shape of rod and wire

Example 1:

	The circular rod made of HPb60-2 (C37700)copper alloy,M07 temper with ordinary precision grade, whose diameter is 30.0mm ,length is 3000mm, recycle ratio not less than 80%, is marked as:

Rod GB/T 26311-HPb60-2M07-Φ30,0×3000-R80%

Or Rod GB/T 26311-C37700M07-Φ30,0×3000-R80%


Example 2:

	The square rod made of TZr0.2 (T15200) copper alloy, H04 temper with advanced precision gradel, Opposite side distance is 15.0mm, length is 3000mm, post-consumer recycled material is not less than 90%, is marked as follows:

Square rod GB/T 26311-TZr0.2H04A-a15,0×3000-PCR90%

Or square rod GB/T 26311-T15200H04A-a15,0×3000-PCR90%


Example 3:

	The coiled circular wire made of T2 (T11050) copper alloy,H04 temper with high-precision grade, whose diameter is 3.0mm, recycle ratio not less than 50%, is marked as:

circular wire GB/T26311-T2H04high-Φ3,0-R50%

or circular wire GB/T26311-T11050 H04high-Φ3,0-R50%


Example 4:

	The hexagonal rod made of QSn6.5-0.1 (T51510) copper alloy. H04 temper with ordinary precision grade, Opposite side distance is 20.0mm,the length is 2000mm,post-industry recycled material is not less than 60%, is marked as:
Hexagonal rod GB/T26311-QSn6.5-0.1H04-s20,0×2000-PIR60%

Or hexagonal rod GB/T26311-T51510H04-s20,0 2000-PIR60%


Example 5:

	The coiled circular wire made of H65 (T27000) copper alloy,O60 temper with high-precision grade, whose diameter is 4.0mm ,post-industry recycled material is not less than 60%, is marked as follows:
The coiled circular wire GB/T26311-H65O60high-Φ4,0-PIR60%

Or The coiled circular wire GB/T26311-T27000O60high-Φ4,0-PIR60%


Example 6:

	The rectangular rod made of HPb59-1 (T38100) copper alloy, H02 temper with high-precision grade, whose long side distance is 20.0mm, short side distance is 15.0mm, length is 2500mm,  post-consumer recycled material is not less than 90%，is marked as:

Rectangular bar GB/T26311-HPb59-1H02high-a20,0×15,0×2500-PCR90%

or Rectangular bar GB/T26311- T38100H02high-a20,0×15,0×2500-PCR90%


5 Requirements and accounting methods of recycle ratio
5.1 The proportion of recycled material for rod, bar and wire shall comply with the requirements in Table 3.
Table3 Recycle ratio for Rod and Wire

	Classification
	Recycle ratio

%,not less than

	Copper
	50

	High copper
	50

	Brass
	75

	Bronze
	50


5.2 The recycle ratio shall be calculated in accordance with the provisions of annex A.

6 Technical requirements
6.1 Chemical composition

The chemical composition of HPb58-1.8, HPb57-2.8 and HPb56-4 designation shall comply with the requirements in Table 4; chemical composition of other designations shall comply with the requirements in GB/T 5231.

Table4 Chemical composition
	Designation
	Chemical Composition(mass fraction)
%

	
	Cu
	Pb
	Fe
	Fe +Sn
	Ni
	Zn
	Copper and named elements, %

	
	
	
	≤max
	
	≥min

	HPb58-1.8
	56.5～59.5
	1.0～3.0
	0.8
	1.8
	0.5
	Rem
	98.8

	HPb57-2.8
	56.0～59.0
	2.0～3.5
	0.8
	1.8
	0.6
	Rem
	98.8

	HPb56-4
	54.0～58.0
	3.0～4.5
	1.0
	2.4
	0.6
	Rem
	98.8


6.2 Dimensions and tolerances

6.2.1 The dimensions and tolerances of rods and bar with M07 state shall comply with the requirements given in YS/T 759.

6.2.2 The dimensions and tolerances of rods and bar with M30 state shall comply with the requirements given in YS/T 649.

6.2.3 The dimensions and tolerances of rods, and bar with O60, H02, H04, H50, and HR02 states shall comply with the requirements in GB/T 4423.
6.2.4 The dimensions and tolerances of wires with O60, H02, and H04 states shall comply with the requirements in GB/T 21652.
6.2.5 The end of the rod, bar and wire can be chamfered, and the specific requirements may be determined by negotiation between supplier and purchaser.

6.3 Mechanical properties

The room temperature mechanical properties of rod, bar and wire made of HPb62-3, HPb61-3, HPb59-3, HPb59-2.8, HPb58-3, HPb58-1.8, HPb57-2.8, and HPb56-4 copper alloys shall comply with the requirements in Table 5. The room temperature mechanical properties rod and wire made of the other designations shall comply with the requirements in GB/T 4423, GB/T 21652, YS/T 649, and YS/T 759.

Table5  Mechanical properties of circular, square, and hexagonal rod and wire materials
	Designation
	Temper
	Diameter (square, regular hexagonal side distance or rectangular long side distance)

mm 
	Tensile test
	Hardness test

	
	
	
	Tensile 

strength（Rm）

MPa
	Elongation a（A）

%
	Vickers hardness

HV

	
	
	
	≥min


	HPb62-3
	H02、H50
	3.0～12.0
	395
	7
	-

	
	
	＞12.0～25.0
	380
	10
	-

	
	
	＞25.0～50.0
	345
	15
	-

	HPb61-3
	H02、H50
	3.0～50.0
	315
	15
	75

	HPb59-3

HPb58-3
	H02
	1.5～3.6
	345
	5
	80

	
	H04
	1.5～7.0
	400
	1
	120

	
	H02、H50、HR02
	7.0～35.0
	330
	2
	85

	
	
	＞35.0～60.0
	300
	5
	75

	HPb59-2.8
	H02、H50
	3.0～50.0
	335
	12
	80

	HPb58-1.8
	M07
	8.0～80.0
	360
	10
	90

	
	M30
	3.0～80.0
	370
	10
	-

	
	H02
	6.0～18.0
	410
	6
	110

	
	
	＞18.0～80.0
	390
	6
	105

	HPb57-2.8
	M07
	8.0～80.0
	360
	8
	90

	
	H02
	3.0～18.0
	390
	8
	110

	
	
	＞18.0～80.0
	380
	10
	105

	HPb56-4
	M07
	8.0～60.0
	270
	3
	95

	a The elongation of the wire shall be measured by using A100mm sample in tensile test.


6.4 Residual stress

Brass rods and wires that have been drawn and cold deformation should be relieved residual stress treatment.
6.5 Dezincification corrosion resistance
When requested by the purchaser, the dezincification corrosion resistance of HPb62-2-0.1 rod shall comply with the requirements in Table 6.

Table6 Rod’s dezincification corrosion resistance
Dimensions in millimeters

	Depth of zinc loss layer, not more than

	Vertical
	Horizontal

	max
	average
	max
	average

	250
	200
	100
	50


6.6 Internal quality

6.6.1 High copper, brass, and bronze rods,bars and wires may be subjected to fracture test. When the diameter (side distance) of the rods,bars and wires are not less than 5mm, the fracture section shall not have defects such as pores, delamination, and inclusions that exceed the requirements given in YS/T 336; When the diameter (side distance) of the rods,bars and wires are less than 5mm, the fracture section of the billet not less than 5mm shall not have defects such as pores, delamination, and inclusions that exceed the requirements given in YS/T 336.

6.6.2 Rods and bars with a diameter (or side distance) not less than 10mm can be subjected to ultrasonic test, and the test results shall comply with the requirements given in GB/T 3310-2023 Quality LevelⅡ.

6.7 Surface quality

The surface of the rods,bars and wires shall be smooth and clean, there shall be no defects that affect the use
7 Test Methods

7.1 Chemical composition

The chemical composition analysis for rod,bar and wire shall be carried out as specified in GB/T 5121 (all parts), YS/T 482 or YS/T 483. For the arbitration, the tests shall be carried out as specified in GB/T 5121(all parts)
7.2 Dimensions and tolerances
The inspection of dimensions and tolerances for rod, bar and wire shall be carried out as specified in GB/T 26303.2.
7.3 Mechanical Properties

7.3.1 The room temperature tensile test for rod,bar and wire shall be carried out as specified in GB/T 34505.

7.3.2 The Vickers hardness test for rod and wire shall be carried out as specified in GB/T 4340.1.

7.4 Residual stress

The residual stress test for rod,bar and wire shall be carried out as specified in GB/T 10567.2.

7.5 Dezincification corrosion resistance
The dezincification corrosion resistance for HPb62-2-0.1 rod and bar shall be carried out as specified in GB/T 10119.

7.6 Internal quality

7.6.1 The fracture test for high copper, brass, and bronze rod,bar and wire shall be carried out as specified in YS/T 336.

7.6.2 The ultrasonic test for rod,bar shall be carried out as specified in GB/T 3310-2023.

7.7 Surface quality

The surface quality for rod,bar and wire shall be inspected visually.

8 Inspection rules
8.1 Inspection and acceptance

8.1.1 The rod,bar and wire shall be inspected by the supplier or a third party to ensure the products quality are in conformity with the requirements of this document and the purchases order.

8.1.2 The purchaser may inspect the received products in accordance with the  requirements of this document or the purchase order. If the inspection results do not comply with the provisions of this document or the purchase order, the purchaser shall inform the supplier in writing within 3 months upon the date of receiving the products. In the case of arbitration, sampling for arbitration shall be jointly conducted by both the supplier and the purchaser.

8.2 Lots
The product shall be inspected in lots with the same designation, temper and specification. The weight of each lot shall not exceed 5000kg.
8.3 Inspection items

The inspection items of the product are divided into pre-delivery inspection items and type inspection items, as specified in Table 7. In case of any following situations, type inspection shall be conducted:

a) Trial production and finalization appraisal of new product or old products transferred to another factory;

b) When the major changes in the raw materials and processes of products, which may affect products ’properties;
c) When resuming production after product discontinuation;

d) When there is a significant difference between the pre-delivery inspection results and the last type inspection;

e) When type inspection has not been conducted for two consecutive years;

f) When requested by the purchaser (specified in the purchase order);

g) When type inspection is requested by the relevant supervisory authority of the country.
Table7 Inspection Items

	Inspection items
	Factory inspection items
	Type inspection items

	Chemical composition
	√
	√

	Dimensions and tolerances
	√
	√

	Mechanical properties
	Tensile test
	√
	√

	
	Hardness test
	√
	√

	Residual stress
	△
	√

	Dezincification corrosion resistance
	△
	√

	Internal quality
	Fracture test
	△
	√

	
	Ultrasonic test
	△
	√

	Surface quality
	√
	√

	NOTE: In this table‘√’ means‘inspection items necessary’; ‘△’means ‘inspection items unnecessary’


8.4 Sampling

The sampling of rod,bar and wire shall comply with the requirements in Table 8. The sampling method shall be carried out as specified in YS/T 668.

Table8-Sampling of rod and wire

	Inspection items
	Sampling rules
	Sub-clause number of

the technical requirements
	Sub-clause number of the test methods

	Chemical composition
	Takes 1 specimen/furnace(supplier)

Takes 2 specimens/lot(purchaser)
	6.1
	7.1

	Dimensions and tolerances
	According to the sampling requirements given in GB/T 2828.1, select a normal inspection sampling plan with a detection level of Ⅱ and AQL (acceptance quality limit) equal to 2.5, or be negotiated between supplier and purchaser.
	6.2
	7.2

	Mechanical properties
	Random 
takes 2 pieces or rolls/lot, and takes

1 specimen/piece or roll.
	6.3
	7.3

	Residual stress
	Random takes 2 pieces or rolls/lot, and takes

1 specimen/piece or roll.
	6.4
	7.4

	Dezincification corrosion resistance
	Random takes 2 pieces or rolls/lot, and takes

1 specimen/piece or roll.
	6.5
	7.5

	Internal quality
	Fracture test
	Random takes 2 pieces or rolls/lot, and takes

1 specimen/piece or roll.
	6.6
	7.6

	
	Ultrasonic test
	Piece by piece(one by one)
	6.6
	7.6

	Surface quality
	According to the sampling requirements given in GB/T 2828.1, select a normal inspection sampling plan with a detection level of Ⅱ and AQL (acceptance quality limit) equal to 2.5, or be negotiated between supplier and purchaser.
	6.7
	7.7


8.5 Inspection results judgment
8.5.1 The numerical values of the inspection results shall be rounded as specified in GB/T 8170, and the rounding value in comparison method shall be used for judgment.

8.5.2 If the chemical composition and the residual stress of the rod,bar and wire unqualified, the lot shall be judged as unqualified.
8.5.3 If the dimensions and tolerances, surface quality of the rod, bar and wire unqualified , just the rod, bar or wire inspected shall be judged as unqualified .If the number of unqualified in each lot exceeds the acceptance quality limit, the entire lot shall be judged as unqualified, or the supplier may inspect and judge each one(roll).

8.5.4 If the test results of mechanical properties, residual stress, dezincification corrosion resistance, and fracture test of rod, bar and wire fail to conform to this document, double additional specimens shall be taken from the lot under test (the piece or roil which is unqualified in the original inspection must be included) to retest. If any of the repeated inspection results is still unqualified, this entire lot of rods, bars and wires shall be judged as unqualified, or the supplier may inspect and judge each one (roll).
8.5.5 If the ultrasonic testing of the rod, bar fails to conform to this document, it shall be inspected and judged one and one.
9 Marking, packaging, transportation, storage, and accompanying documents

9.1 Marking, packaging, transportation, storage
The marking, packaging, transportation and storage of rod and wire shall be carried out as specified in GB/T 8888.
9.2 Accompanying documents

Each lot of products shall be attached with accompanying documents, which not only supplier information, product information, document number, manufacturing date or packaging date shall be included, but also the following information should be included:
a) The product’s quality assurance certificate includes the following contents:

· The main performance and technical parameters of the product;

· Product’s features (including manufacturing process and recycle ratio);

· Responsibility for product’s quality;

· Quality certification obtained for the product and various analysis and inspection results stamped by the supplier's technical quality department.

b) Product Qualification Certificate includes the following contents:

· Inspection items and their results or conclusions;

· Lot weight or lot number;

· Date of inspection.

10 Content of order 
The order list for products listed in this document shall include the following contents:
a) Product name;

b) Designation;

c) Temper;

d) Specification;
e) Dimensions and tolerances (for high-precision grade or special requirements);

f) Weight or pieces (rolls)’number;
g) Dezincification corrosion resistance (if necessary);

h) This document number;

i) Others (such as marking of recycling products).

Appendix A

(Normative)

Requirements for accounting the recycle ratio

A.1 Accounting scope

The boundary for accounting the recycle ratio starts from melting and batching and furnace feeding, and ends to the inspection of final products.
A.2.Identification and marking of recycled material

A. 2.1 Within the determined boundary, various types of recycled material shall be identified and marked. The main categories of recycled materials are shown in Table A.1.

TableA.1-Main categories of recycled materials

	NO.
	Recycled material category
	Name
	Final products Category
	Executive document

	1
	Recycling material for copper
	Copper wire
	Bright copper wire、No.1 copper wire、No.2 copper wire
	Copper, High copper, Brass, Bronze
	GB/T 38471-2023

	
	
	Mixed copper material
	No.1 copper material、No.2 copper material、Coated copper
	Copper, High copper, Brass, Bronze
	

	
	
	Copper particles
	No.1 copper particles、No.2 copper particles
	Copper, High copper, Brass, Bronze
	

	2
	Recycling material for copper alloy
	Blocks
	Brass blocks、Bronze blocks、High copper blocks
	High copper, Brass, Bronze
	GB/T 38470-2023

	
	
	Scraps
	Brass scraps、Bronze scraps、High copper scraps
	High copper, Brass, Bronze
	

	3
	recycling material for copper cathode
	_
	Copper, High copper, Brass, Bronze
	-

	4
	Copper and copper alloy scraps
	Copper from transformer 、Copper from motor、No.4 copper product、Copper scraps, etc.
	Copper, Brass, Bronze
	GB/T 13587

	5
	Regenerated zinc ingots
	ZSZn99.996、ZSZn99.99、ZSZn99.97
	Brass
	GB/T 21651-2018

	6
	Regenerated lead ingots
	ZSPb99.992
	Brass
	GB/T 21181


A. 2.2 Recycled material includes post-industry recycled material and post-consumer recycled material. The main sources of post-industry and post-consumer recycled material are shown in Table A.2. Raw material suppliers can provide statements or commitment for post-industry or post-consumer recycled material according to the sources of recycled material.

Table A.2 Main sources of post-industry and post-consumer recycled material

	NO.
	Category
	Main sources of post-industry recycled material
	Main sources of post-consumer recycled material

	1
	Recycling material for copper
	Copper wire
	Residual material and unqualified copper material generated in the production of copper processing manufactures or their downstream manufactures.
	Copper material obtained by peeling off the surface paint or insulation layer of the wires and cables used by end users.

	2
	
	Mixed copper material
	Residual material and unqualified copper material generated in the production of copper processing manufactures or their downstream manufactures.
	Copper material obtained by dismantling, sorting and treating of automobiles, electrical & electronics mechanical equipment, decorative materials, heat exchangers, etc. used by end users.

	3
	
	Copper particles
	Copper material obtained by peeling off the surface paint or insulation layer of the wires and cables not used by end users, and then being mechanically disassembled, crushed, and separated.
	Copper material obtained by peeling off the surface paint or insulation layer of the wires and cables used by end users, and then being mechanically disassembled, crushed, separated.

	4
	Recycling material for copper alloy
	Blocks
	Residual material generated in the production of copper processing manufactures or their downstream manufactures.
	Copper material obtained by recycling copper alloy components
from various pipes, machinery equipment, vehicles, household appliances, bathroom plumbing, building decoration and other facilities used by end users, and then being mechanically disassembled, crushed.

	5
	
	Scraps
	Residual material generated in the production of copper processing manufactures or their downstream manufactures.
	-

	6
	Regenerated zinc ingots
	The raw materials for preparing pre- consumer regenerated zinc ingots includes follows:
1) Zinc associated lead ore, copper ore, and zinc containing materials generated during the process of refining lead, copper and iron, such as copper soot and lead slag;

2) Zinc containing waste generated during the use of zinc containing products, including galvanizing slag from hot-dip galvanized alloys and zinc containing slag generated from casting zinc alloys.
	The raw materials for preparing post- consumer regenerated zinc ingots includes follows:
Scrapped zinc containing end consumer goods, such as casting alloy products, dry battery cases, and smoke generated from the recycling and smelting of galvanized steel.

	7
	Regenerated lead ingots
	—
	Lead containing waste such as recycled lead-acid battery material. 


A.3 Use of recycled material

A.3.1 Recycled material shall be stored separately and have clear location markings.

A.3.2 Information on the use of recycled material shall be recorded to ensure traceability of its usage process. The recorded information includes follows:

a) Procurement records of recycled materials;

b) Records of recycled materials’ incoming and outgoing;
c) Quantity and process parameters of primary materials and various recycled materials being put into the furnace (if involved);

d) Production equipment and corresponding operators;

e) Product name, specification, weight, etc.

f) Production starting and ending time;

g) Other situations that need to be explained.

A.4. Accounting of the recycle ratio
The recycle ratio is quantitatively calculated according to formula (A.1), and the values are expressed as percentage.
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                    （A.1）
Where:

R is the proportion of recycled materials, expressed as %;

mR is the mass of various recycled materials, in kilograms (kg);

m2 is the mass of recycled materials left from the previous batch, in kilograms (kg);

m1 is the mass of various primary materials, in kilograms (kg);

m0 is the mass of materials left from the previous batch, in kilograms (kg).

Example: The weight of materials left from the previous batch is 2000kg, including 1200kg of recycled material. In this batch, 1800kg of various recycled material and 700kg of various primary material are mixed. Therefore, the proportion of recycled material R is (1200+1800)/(2000+700+1800)×100%=66.7%.
A.5 Data Acquisition Requirements

The data record table required for the calculation of the recycle ratio is given in Annex B. The acquisition methods of data include include:
a) Collect information on the types and quality of materials used in the production process based on manufactures’ production statistics reports, materials’ incoming and outgoing records, procurement records, etc. 
b) Calculate the recycle ratio of the materials which used based on manufactures ’production record ledger, material requisition records, inventory records, etc. For materials provided by suppliers, the recycle ratio or quality of recycled material contained in the materials shall be provided by the supplier.

A.6 Quality assurance of accounting
A.6.1 The total input and output mass of recycled material shall comply with the law of conservation of mass. Potential risks leading data errors should be identified and proposed corresponding solutions.

A.6.2 Regular maintenance and management of measuring instruments, testing equipment, and online monitoring instruments involved in the use of recycled materials shall be carried out, recorded and archived.
A.6.3 A data recording and management mechanism for the use of recycled materials shall be established, includes recording and management of information such as data sources, data acquisition time, and relevant persons’ responsibilities.

A.6.4 An information management system controlling the entire process of using recycled materials is recommended.
Appendix B

(Informative)
Example for data records ’table
The data records required for the process of calculating the recycle ratio are shown in Table B.1.

Table B.1-Data record table

	Manufactures’ Name
	
	Address
	

	Table Maker
	
	Date
	

	Process description
	

	Equipment Name
	
	Production Starting Time
	
	Production Ending Time
	

	Material Input Situation

	Name of Recycled Material 
	Category
	Batch number
	Quantity of input
	Primary material name
	Batch number
	Total input amount

	example：

No.1 copper wire
	post-industry/

post-consumer/

mnixed
	
	
	No.1 

Copper cathode
	
	

	Brass block material
RHCu-1C
	post-industry/

post-consumer/

mnixed
	
	
	No.0
Zinc ingots
	
	

	ZSZn99.97
	post-industry/

post-consumer/

mnixed
	
	
	
	
	

	…
	
	
	
	
	
	

	Output Situation

	Name
	Batch number
	Quantity

	example：

H62 Φ245mm casting ingot
	
	

	Byproduct（Offcut）
	-
	

	Waste（slags）
	-
	

	Waste（smoke or soot）
	-
	

	Accounting of Recycle Ratio

	Total Input of Recycled Material
	Total Input of primary Materials
	Total Input of Materials
	Mass 

Of recycled materials 

Left from the previous batch
	Mass 

of materials left from the previous batch
	Recycle Ratio/%
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